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* NOTICES * 

Japaui Patent: Of£xce is not: responsible for any 
damages caused by Uie use o£ tills 'translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to a compound healthy metering device, 
and relates to the compound healthy metering device which enables the measurement section of body 
fat, measurement of a pulse wave, and measurement of electrocardio especially. 
[0002] 

[Description of the Prior Art] Measurement of blood pressure and meeisurement of body fat 
indispensable in order to prevent a lifestyle-related disease (adult disease) are usually performed using 
the separate device. 

[0003] On the other hand, the health-care device compounded so that blood pressure (electrocardio and a 
pulse are also included) and a body fat percentage could be measured at once is indicated (JP,2000- 
107138,A). This device carries out grip measurement of the handle with both hands, and the 
electrocardio electrode which meeisures electrocardio, the body fat electrode which measures the specific 
resistance (impedance) of the body, and the optical pulse sensor which measures a pulse are formed in 
this handle, respectively. And blood pressure and a body fat percentage are measurable at once in easy 
actuation of computing blood pressure from the travelling period difference of electrocardio and a pulse, 
and grasping a handle. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the health-care device indicated by the above- 
mentioned official report, the optical pulse sensor was used, by the optical pulse sensor, consimiption of 
power required in order to make the light emitting device which is the part emit light could not be 
disregarded, but there was a failure that it was necessary to have a big cell in indispensable on the 
occasion of commercial production of a cell specification. 

[0005] Moreover, since an optical pulse sensor generally tends to have received the noise from outdoor 
daylight, the measured person needed to measure, it having been careful of how grasping a handle, and 
distributing mind. 

[0006] Moreover, by the above-mentioned health-care device, since the height relation between a pair 
necropsy appearance location and a heart location influences measurement of a pulse at a measurement 
result and measurement distance influences a measurement result to measurement of a body fat 
percentage, effect may arise in a measurement result by the difference in the measurement position of 
measured persons, such as a vertical location of both hands, and a stretch location of both hands. For this 
reason, measurement of a pulse or a body fat percentage tends to be influenced of the position of an arm 
in case a measured person grasps a handle with both hands. For this reason, the measured person needed 
to measure, having warned to hold the position of an arm uniformly and distributing mind. 
[0007] Then, the object of this invention solves the above-mentioned conventional problem, and does 
not need a big cell on the occasion of commercial production of a cell specification, but is offering the 
compound healthy metering device with which a measvirement result's caimot be easily influenced by 
the measurement position. 
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[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the compound healthy 
metering device of this invention is a compound healthy metering device equipped with the body fat 
measurement section, the pulse wave measurement section, and the electrocardio measurement section, 
and each of said body fat measurement section, said pulse wave measurement section, and said 
electrocardio measurement section is characterized by having an electrode used as communication 
opening of an electrical signal which flows to a living body. 

[0009] Since body fat, a pulse wave, and electrocardio are measured by this using an electrode, the need 
of taking care of the measurement conditions of being able to lessen power consmnption compared with 
what is depended, for example on the optical measurement technique, and contacting at least a detecting 
element to an electrode freely, such as how being sufficient and grasping, can be abolished. 
[0010] Furthermore, it has other somatometry sections and the somatometry section besides the above is 
characterized by having an electrode used as communication opening of an electrical signal which flows 
to a living body. 

[001 1] By this, the compound healthy metering device in which measurement of body fat, measurement 
of a pulse wave, or not only measurement of electrocardio but other somatometry are possible and with 
which power consimiption does not need to take care of a measurement condition few can be offered. 
[0012] Moreover, said some of electrodes [ at least ] are characterized by being mutually used in 
common in a part of [ at least ] measurement sections. 

[0013] By this, power consumption can aim at the cost cut of a compound healthy metering device 
which does not need to take care of a measurement condition few. 

[0014] Moreover, said pulse wave measurement section is characterized by detecting volume change of 
the blood by the pulse wave in a blood vessel as impedance change. 

[0015] Since it is the method which measures an impedance through an electrode by this, power 
consumption can be lessened. 

[0016] Moreover, said electrode is characterized by being arranged in the measurement section for 
hands it is supposed that it is at least as a test section about the detecting element for guide pegs and 
hand it is supposed that it is at least as a test section about a guide peg. 

[0017] It becomes possible to measure with the measurement position of natural posture, such as a 
position which utilized the guide peg and the foot as the measurement section, for example, stood by 
this, and a measured person can abolish the need of measuring warning to hold the position of an arm 
imiformly and distributing mind. 

[0018] Moreover, it is characterized by having the change means whose connection changes said some 
of electrodes [ at least ] arranged by said detecting element for guide pegs, and said some of electrodes 
[ at least ] arranged in said measurement section for hands, and is enabled. 

[0019] By this, a desirable measurement part can be suitably chosen from two or more measurement 
parts. 

[0020] Moreover, it is characterized by said all electrodes being arranged by the detecting element for 
guide pegs it is supposed that it is at least as a test section about a guide peg. 
[0021] It becomes possible to measure with the measurement position of natural posture, such as a 
position which utilized the guide peg and the foot as the measurement section, for example, stood by 
this, and a measured person can abolish the need of measuring warning to hold the position of an arm 
imiformly and distributing mind. 

[0022] Moreover, said detecting element for guide pegs is characterized by for the scale carrying and 
being prepared in the base. 

[0023] By this, when asking for a body fat percentage, the weight entry-of-data procedure usually 
needed can be made unnecessary. 

[0024] Moreover, said electrocardio measurement section is characterized by having a signal separation 
filter for carrying out separation clearance of the signal resulting from other measurement sections. 
[0025] By this, the high compound healthy metering device of measurement precision can be offered. 
[0026] Moreover, it has a blood-pressure calculation means for computing a blood-pressure value, said 
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blood-pressure calculation means ** height by the pulse wave propagation time, and it asks for pulse 
wave velocity, and is characterized by computing a blood-pressure value according to a predetermined 
type from said pulse wave velocity. 

[0027] Since the data of height required for calculation of a body fat percentage as distance information 
on the required body when computing blood pressure are used by this, when computing blood pressure, 
a required entry-of-data procedure can be reduced. 
[0028] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of the compound 
healthy metering device concerning this invention is explained below. 

[0029] Drawing ± is the block diagram showing the configuration of the compound healthy metering 
device concerning the gestalt of this operation. The compound healthy metering device is constituted as 
a compound device which combined the scale 2, body fat a total of four plethysmographs 6, the 
electrocardiograph 8, and the sphygmomanometer 10. 

[0030] The weight sensor 12 which carries the scale 2 and is electrical-signal-ized in response to transfer 
of a load from a base 11, The differential ampUfying circuit 13 which amplifies the signal from the 
weight sensor 12, and the A/D-conversion circuit 14 which changes the analog signal from a differential 
amplifying circuit 13 into a digital signal. It consists of CPU 15 in which various signals carry out data 
processing, a display 16 which displays measxirement mode and a measvirement result, the storage 
section 17 which memorizes measured value and individual humanity news, and the switch section 18 
for performing a switch in measurement mode, and the input of individual humanity news. Here, the 
weight measurement section 19 which functions as the measurement processing section of the scale 2 is 
constituted by the differential amplifying circuit 13 and the A/D-conversion circuit 14. 
[0031] Body fat 4 [ a total of] is constituted as follows wdth the application of four electrode methods 
using four electrodes which consist of two electrodes for energization, and two electrodes for 
measurement. As a location which arranges four electrodes, the case where all of four electrodes are 
prepared in the detecting element 20 for guide pegs, and the case where prepare two electrodes in the 
detecting element 20 for guide pegs, and other two electrodes are prepared in the detecting element 21 
for hands are possible. Here, the detecting element 20 for guide pegs is carried, it is prepared in the 
surface section of a base 1 1, and the detecting element 21 for hands is attached to the handle of the pole 
which carried and was set up at right angles to a base 1 1 and which is not illustrated. In addition, the 
type attached to the handle which is carried and is separated with a base 1 1 is sufficient as the detecting 
element 21 for hands. 

[0032] First, it sets to body fat 4 [ a total of] in the case of measuring the impedance of the whole body 
among both guide pegs or between bipeds (a guide peg or a foot being henceforth called guide peg). All 
the four electrodes are arranged by the detecting element 20 for guide pegs, and a total of four is 
equipped with the elecfrodes A and B for energization of the couple which forms a current path among 
both a body fat living body's guide pegs, and the electrodes D and E for measurement which detect the 
potential difference produced among both a living body's guide pegs. 

[0033] Moreover, it sets to body fat 4 [ a total of] in the case of measuring the impedance of the whole 
body from between one leg, one hand, or right-hand man (a hand or an arm being henceforth called 
hand). Two electrodes were arranged by the detecting element 20 for guide pegs, other two electrodes 
were arranged by the detecting element 21 for hands, and a total of four is equipped with the electrodes 
A and C for energization of the couple which forms a current path between a body fat living body's one 
leg and one hand, and the electrodes D and G for measurement which detect the potential difference 
produced between a living body's one leg and one hand. 

[0034] And the RF current regulator circuit 22 where body fat 4 [ a total of] specifically supplies a 
current to the electrodes A, B, and C for energization. The electronic switch X23 which changes the 
electrodes B and C for energization between both guide pegs or to one leg for side measurement. The 
electronic switch Y24 which changes the electrodes E and G for measurement between both guide pegs 
or to one leg for side measurement, The differential amplifying circuit 25 which amplifies the signal 
from the electrodes D, E, and G for measurement, and the alternating current direct-current conversion 
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circuit 26 which changes the AC signal from a differential amplifying circuit 25 into a direct cxurent 
signal. It has the A/D-conversion circuit 27 which changes the analog signal from the alternating current 
direct-current conversion circuit 26 into a digital signal, CPU15, a display 16, the storage section 17, 
and the switch section 18. 

[0035] Here, the body fat measurement section 28 which functions as the measurement processing 
section of body fat 4 [ a total of] is constituted by the processing parts of an electronic switch X23, the 
RF current regulator circuit 22, an electronic switch Y24, a differential amplifying circuit 25, the 
alternating current direct-current conversion circuit 26, and the A/D-conversion circuit 27. 
[0036] Next, plethysmograph 6 is explained. Plethysmograph 6 measures moisture fluctuation of the 
blood by pulsation of the deletion part of the body as impedance change. The case where at least a test 
section is set as the case where at least a test section is set as a guide peg or a foot (let a guide peg or a 
foot be a guide peg below), and a hand, as plethysmograph 6 is possible. 

[0037] The plethysmograph 6 in the case of setting at least a test section as a guide peg equips the 
detecting element 20 for guide pegs with the electrodes A and B for energization of the couple which 
forms a current path among both a living body^s guide pegs, and the electrodes E and F for measurement 
which detect the potential difference produced at least in a living body's foot. 

[0038] Moreover, the plethysmograph 6 in the case of setting at least a test section as a hand equips the 
detecting element 20 for guide pegs, and the detecting element 21 for hands with a living body's one leg, 
the electrodes A and C for energization of the couple which forms a current path in spare time, and the 
electrodes G and H for measurement that detect the potential difference produced at least in a living 
body's hand part. 

[0039] And tihe RF current regulator circuit 22 where plethysmograph 6 specifically supplies a ciurent to 
the electrodes A, B, and C for energization. The electronic switch X23 which carries out the change to 
the electrodes B and C for energization for measurement by the guide peg or the hand. The electronic 
switch Z30 which carries out the change of the electrodes E, F, and G for measurement, and H for 
measurement by the guide peg or the hand. The differential amplifying circuit 31 which amplifies the 
electrodes E and F for measurement, or the signal from G and H, The alternating current direct-current 
conversion circuit 32 which changes the AC signal from a differential amplifying circuit 31 into a direct 
current signal. The noise filter 33 which removes the noise component of the signal from the alternating 
current direct-current conversion circuit 32, It has the amplifying circuit 34 which amplifies a signal, the 
A/D-conversion circuit 35 which changes the analog signal from an amplifying circuit 34 into a digital 
signal, CPU15, a display 16, the storage section 17, and the switch section 18. 

[0040] Here, the pulse wave measurement section 36 which functions as the measurement processing 
section of plethysmograph 6 is constituted by an electronic switch X23, the RF current regulator circuit 
22, an electronic switch Z30, a differential amplifying circuit 31, the altemating current direct-current 
conversion circuit 32, the noise filter 33, the amplifying circuit 34, and the A/D-conversion circuit 35. In 
addition, even if the part of the above-mentioned noise filter 33 is a differential circuit, it is possible. 
[0041] Next, an electrocardiograph 8 is explained. The electrodes E and G for measurement of the 
couple which detects the potential difference (electrocardio wave) which produces an electrocardiograph 
8 when the heart beats. The signal separation filter 41 for removing the signal with which it was 
superimposed on the differential amplifying circuit 40 which amplifies the signal from the electrodes E 
and G for measurement, and the high frequency component by which it is accompanied by measurement 
of body fat or a pulse wave, It has the A/D-conversion circuit 42 which changes into a digital signal the 
analog signal of only the electrocardio component removed with the signal separation filter 41, CPU15, 
a display 16, the storage section 17, and the switch section 18. 

[0042] Here, the electrocardio measurement section 43 which functions as the measurement processing 
section of an electrocardiograph 8 is constituted from the electrocardio measurement section 43 which is 
a processing part by the differential amplifying circuit 40, the signal separation filter 41, and the A/D- 
conversion circuit 42. 

[0043] Next, a sphygmomanometer 10 is explained. In a sphygmomanometer 10, it is computed, time 
difference (PWTTrpulse Wave TransitTime), i.e., the pulse wave propagation time, until it results [ from 
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the detection time by which an electrocardio wave (R wave) is detected by the electrocardiograph 8 with 
the beat of the heart ] in the detection time by which the standup of a pulse wave is detected by 
plethysmograph 6, height of a measured person is **(ed) by this computed pulse wave propagation time, 
and pulse wave velocity (PWViPulse Wave Velocity) is called for. Since an electrocardio wave hardly 
produces time difference to the beat of the heart, it can be asked for pulse wave velocity PWV with an 
above-mentioned method. A sphygmomanometer 10 computes a blood-pressure value with the blood- 
pressure calculation meeins 50 in CPU 15 from the pulse wave velocity PWV for which it asked based on 
the medical judgment that pulse wave velocity PWV is proportional to blood pressure. 
[0044] In addition, the electrodes A, B, and C for energization are shared by body fat 4 [ a total of] and 
plethysmograph 6, and the electrodes E and G for measurement are shared by body fat a total of four 
plethysmographs 6 and, and the electrocardiograph 8. Furthermore, CPU15 in the scale 2, body fat a 
total of four plethysmographs 6 and, and an electrocardiograph 8, a display 16, the storage section 17, 
and the switch section 18 are shared. 

[0045] Moreover, it is also possible to have further other somatometry sections for measuring a living 
body with the electrode other than the somatometry section which measures body fat, a pulse wave, and 
electrocardio using an electrode. In this case, the electrodes A, B, and C for energization and the 
electrodes E and G for measurement can be used in conmion suitably. 

[0046] Next, the operation of an above-mentioned compound healthy metering device and actuation of 
equipment are explained. First, a measured person inputs the individual conditions (height) for 
computing the individual conditions (exception of height and man and woman etc.) for computing a 
body fat percentage, and blood pressure through the switch section 18. At this time, the inputted 
individual conditions are memorized by the storage section 17, and each measurement sections 2, 4, 6, 8, 
and 10 will be in a measurable condition. 

[0047] An electrode carries, and a measured person carries so that the flesh side of a guide peg may 
contact the electrode of the detecting element 20 for guide pegs, he appears on a base 11, and when 
arranged by the detecting element 20 for guide pegs of the surface section of a base 1 1, and the detecting 
element 21 for hands attached to the handle of tiie pole, he grips a grip and measurement so that a palm 
and a finger may contact the electrode of the detecting element 21 for hands. Moreover, when all 
electrodes carry and it is arranged by the detecting element 20 for guide pegs of a base 1 1, a measured 
person should just measure by carrying so that the flesh side of a guide peg may contact the electrode of 
the detecting element 20 for guide pegs, and appearing on a base 11. 

[0048] The weight measurement section 19 processes the measurement signal detected by the weight 
sensor 12, and each of the body fat measurement section 28, the pulse wave measurement section 36, 
and the electrocardio measurement section 43 processes the measurement signal detected fi-om each 
electrode, respectively. At this time, detection of each measiu-ement signal and processing of each 
measurement section are performed simultaneously. 

[0049] When changing so that an electronic switch X23 may connect with the electrode B for 
energization, the high firequency current flows fi*om one guide peg of a measured person to the guide peg 
of another side via a crotch. And at this time, the electronic switch Y24 is changed so that it may 
connect with the electrode E for measurement, and the electronic switch Z is changed so that it may 
connect with the electrodes E and F for measurement. 

[0050] Moreover, when changing so that an electronic svsdtch X23 may connect wdth the electrode C for 
energization, RF constant current flows via a fuselage via the fuselage of a measured person to hand 
(guide peg of one of the two) of one of the two from guide peg (hand of one of the two) of one of the 
two. And at this time, the electronic switch Y is changed so that it may connect with the electrode G for 
measurement, and the electronic switch Z is changed so that it may connect with the electrodes G and H 
for measurement. 

[0051] Since the electrocardio measurement section 43 shares electrodes for ECG E and G with the 
electrode for body fat, or the electrode for pulse waves, a signal path may be formed between the body 
fat measurement section 28 or the pulse wave measurement section 36. And in order to perform 
electrocardio measurement to body fat measurement, pulse wave measurement, and coincidence, the 
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^high frequency component resulting from body fat measurement or pulse wave measurement is 
superimposed and measured by the signal component of electrocardio measurement. So, in meeisurement 
of electrocardio, removing the high frequency component in body fat measurement or pulse wave 
measurement with the signal separation filter 41, and separating only the component of an electrocardio 
wave is performed. 

[0052] With the blood-pressure calculation means 50 of a sphygmomanometer 10, by reducing the 
detection time of the standup of the pulse wave by the pulse wave measurement section 36 from the 
detection time of the electrocardio wave (R wave) by the electrocardio measurement section 43 It ** by 
the pulse wave propagation time PWTT which computed the pulse wave propagation time PWTT and 
computed the height value which is inputted by the switch section 18 as individual conditions, and is 
memorized by the storage section 17. The pulse wave velocity PWV proportional to blood pressure is 
computed, based on a predetermined formula, it converts into a blood-pressure value from the computed 
pulse wave velocity PWV, and a blood-pressure value is computed. 

[0053] The point of **(ing) the pulse wave propagation time PWTT with the height value into which it 
was inputted by the switch section 1 8 as individual conditions in order to ask for the pulse wave velocity 
PWV proportional to a blood-pressure value here is characteristic, and when asking for a body fat 
percentage, in order for the time and effort which inputs separately the value which ** the pulse wave 
propagation time PWTT by using the height value as individual conditions which become usually 
indispensable to compute pulse wave velocity PWV, suppose that it is unnecessary. 
[0054] 

[Effect of the Invention] As explained above, according to the configuration of this invention, a big cell 
is not needed on the occasion of commercial production of a cell specification, but the compoimd 
healthy metering device with which a measurement result cannot be easily influenced by the 
measurement position can be offered. 
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Japain Patent office is not responsible for any 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a compound [ which is characterized by each of said body fat measurement section, said 
pulse wave measurement section, and said electrocardio measurement section having an electrode used 
as communication opening of an electrical signal which flows to a living body ] healthy [ are the 
compound healthy metering device equipped with the body fat measurement section, the pulse wave 
measurement section, and the electrocardio measurement section, and ] metering device. 
[Claim 2] It is the compound healthy metering device according to claim 1 which is equipped with the 
somatometry section of further others and is characterized by the somatometry section besides the above 
having an electrode used as communication opening of an electrical signal which flows to a living body. 

[Claim 3] Said some of electrodes [ at least ] are compound healthy metering devices given in any 1 
term of claims 1 or 2 characterized by being mutually used in common in a part of [ at least ] 
measurement sections. 

[Claim 4] Said pulse wave measurement section is a compound healthy metering device given in claim 1 
characterized by detecting volume change of the blood by the pulse wave in a blood vessel as impedance 
change thru/or any 1 term of 3. 

[Claim 5] Said electrode is a compound healthy metering device given in claim 1 characterized by being 
arranged in the measurement section for hands it is supposed that it is at least as a test section about the 
detecting element for guide pegs and hand it is supposed that it is at least as a test section about a guide 
peg thru/or any 1 term of 4. 

[Claim 6] The compoimd healthy metering device according to claim 5 characterized by having the 
change means whose connection changes said some of electrodes [ at least ] arranged by said detecting 
element for guide pegs, and said some of electrodes [ at least ] arranged in said measurement section for 
hands, and is enabled. 

[Claim 7] Said all electrodes are compoimd healthy metering devices given in claim 1 characterized by 
being arranged by the detecting element for guide pegs it is supposed that it is at least as a test section 
about a guide peg thru/or any 1 term of 4. 

[Claim 8] Said detecting element for guide pegs is a compoimd healthy metering device given in any 1 
term of claims 5, 6, and 7 characterized by for the scale carrying and being prepared in the base. 
[Claim 9] Said electrocardio measurement section is a compound healthy metering device given in claim 
1 characterized by having a signal separation filter for carrying out separation clearance of the signal 
resulting from other measurement sections thru/or any 1 term of 8. 

[Claim 10] It is a compound healthy metering device given in claim 1 characterized by having a blood- 
pressure calculation means for computing a blood-pressure value, and for said blood-pressure 
calculation means **(ing) height by the pulse wave propagation time, asking for pulse wave velocity, 
and computing a blood-pressure value according to a predetermined type from said pulse wave velocity 
thru/or any 1 term of 9. 
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